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FOHBVORD 


Th« Third Nstlonal i«r'>nauti 08 and Spaoa Adnlnlatratlon 
(NASA)/Offioa of Spaoo and Tarraatrial Applioatlona (OSTA) Data 
Baaa Managanant Syiitana (DBMSa) Vorkahop waa hald at tha Qoddard 
Spaoa Flight Cantar (QSFC) In Qraacbaltt Maryland, on Daoanbar 10 
to 12, 19S0. Tha work8^op waa aponaorad by tha Data Syatana 
Branoh, Conaunloatlona and Information Syatana Dlvlalon, OSTA, 
NASA, and waa ooorolnatad by tha Jet Propulalon Laboratory (JPL). 
Tha ohalraan of tha Vorkahop waa Dr. Quy N. Lohnat of JPL. 

Tha purpoaa of tha workahop waa to roTlaw and analyaa 
aotlYltlaa ualng DBMSa within NASA/OSTA and ralatad 
organlsatlona. Tha objaotlwaa of tha workahop ware: 

(1) To dlaouaa and aunnarlaa tha atatua and uaa of 
oomnarolal DBMSa for aolantlflo data Banaganant by 
NASA and other govarnnant aganolaa. 

(2) To review tha report drafta and tha overall dlraotlon 
of the OSTA Applioatlona Data Baaa Managanant Syatan 
(ADBMS) taak at JPL. 

(3) To develop a coordinated parapeotlva of DBMS-related 
efforts within the various NASA Program Offices. 

The three-day workshop consisted of six working sessions. 
This report Is organised Into sections that correspond to each of 
these sessions. A summary of the results of the workshop and a 
list of recommendations have also been Included In Section 1. 
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ABSTRACT 


This report suamarlBea the dlsouseione and results of a 
reviev by a panel of data base aanageaent systea (DBMS) experts 
of various aspects of the use of DBMSs within NASA/Offioe of 
Space and Terrestrial Applications (OSTA) and related 
organisations. The topics discussed InoludrJi the present status 
of the use of DBMS technology and of the various ongoing DBMS- 
related efforts within NASA. In particulart it included a review 
of the report drafts of a study that seeks to deteraine the 
functional requireaents for a generalised DBMS for the NASA/OSTA 
and related data bases. The discussions also covered future 
probleas and possibilities with the use of DBMS technology, and 
included a list of reooaaendatlons for NASA/OSTA Data Systeas. 


V 



CONTENTS 


I. SUHHARY OF RESULTS OF THE VORKSHOP 1-1 

II. RECOMMENDATIONS OF THE THIRD VORKSHOP ....2-1 

III. SESSION 1: *VHT ARE HE HERE?" 3-1 

IV. SESSION 2: "HHAT IS BEING DONE?" 4-1 

V. SESSION 3: "VHAT ADDITIONS, AL'TERATIONS, OR 

IMPROVEMENTS MUST BE MADE TO EXISTING SOPTVARE?" . . . . 5-1 

VI. SESSION 4: "VHAT, SPECIFICALLY, IS THE ADBMS TASK 

ACCOMPLISHING?" 6-1 

VII. SESSION 5: "HHAT ARE FUTURE PROBLEMS AND 

POSSIBILITIES?" 7-1 

VIII. SESSION 6: "HHAT HAVE HE DECIDED?" 8-1 

REFERENCES 9-1 

APPENDIX: NASA/OSTA DBMS VORKSHOP ATTENDEES A-1 

figure 

3-1. Sir Stages to Maturity in Managing the Data Resource 

Function ..........................................3-3 


( 


Vi 



SECTION I 


SOMNARX OF RBS0LT8 OF THE VORKSHOP 

The Third Natlcaal Aeronautioa and Space Adminiatratlon 
(NASA)/Offloe of Spa^'e and Terrestrial Applloatlona (OSTA> Data 
Base Hanagenent Syatena (DBMSa) Vcrkahop was a valuable fo:. for 
the exchange of Infornatlon aaong the wldeat repreaentatlon ever 
aeaenbled of the NASA data baae coamunlty. Tboae attending the 
workahop are liated in the Appendix. The arena covered were: 

(1) Beneflta veraua ooata of DBMS technology. 

(2) Exiatlng data baae related efforta. 

(3) Future DBMS-related teohnologlea. 

There waa a general agreeaent on the following laruea: 

(1) NASA ahould continue to explore the utilltyt beneflta, 
and ooata of applying DBMS technology to the NASA data 
environaent. 

(2) NASA la preai;jtly at a tranaition point in the overall 
cycle of data aanageaent. It la leaving the ooaputer 
aanageaent pbaae and Juat entering the data reaouroe 
aanageaent phaae. At thla tranaition point, aanageaent 
playa a particularly laportant role in facilitating a 
aaooth evolution cf data ayateaa towarda aaturlty. 

(3) NASA/OSTA ahould aake greater uae of the reaouroea of 
unlveraltlea that are doing work in data aanageaent. 

(4) aASA/OSTA ahould find waya to Inoreaae uaer 
involveaent in the deaign prooeaa of Ita data ayateaa. 

(5) The lapleaentation of DBMS prototypea ia a very 
valuable tool for proof of concept. 

(6) Becauae the varioua NASA centera have taken different 
approachea to aeet the apeoifioatlon requlreaenta for 
data baae ayateaa, each center ahould benefit froa the 
othera* experienoea. 

There are algnifloaiat technical probleaa in and lialtatlona 
tc the preaent aetboda of aooeaaing, dlatributlng, reducing, 
analysing, and archiving apace-derived data. The following are 
technical problea areaa of concern to the NASA/OSTA DBMS Panel: 

(1) Dlaappolnting DBMS perforaanoe at the tlae large data 
baaea are loaded aay be due to a liaitation of the 
ainiooaputera uaed, and to other Halting faotora auoh 
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aa aaoondary atoraga archltaoturea (dlalc I/O apaada) 
and tha traditional DBMS approach to atructurlng tha 
data baaa (dalaya oauaad by tba raad to rafornat data 
and/or oraata pointarai indloaay ato.)* 

(2) Connarolally avallabla DBMSa do not. In ganaralt 
fulfill NASA*a raqulrananta for handling apaoa-darlvad 
data. 

(3) A dlobotony In tha functionality of DBMb batwaan tha 
data>drlvan *front-and* data basa loading and uaar- 
driven "baok-end^ data ratrlaval has baen Identified 
and unresolved. 

(4) The role of tba DBMS In tha overall Bnd-to-Ecd 
Information System has not been spaolflad In any 
detail . 

(5) Data base software performance nay have reached Its 
limit. Further hardware developments and innovative 
uses of existing hardware architectures may be 
necessary to keep up with the ever Increasing 
requirements of NASA's currant and future data base 
systems. 

Management concerns of the panel were the following: 

(1) There Is a need for a coherent, long-range approach to 
understanding and meeting the data systems' needs 
within 0S7A, supported with appropriate funding levels. 

(2) There is an urgent need for high-level planning of the 
data resource function within NASA, and for the 
creation of a Data Administrator role. It v^s agreed 
that the Data Administrator should operate at a very 
high level of responsibility. 

(3) NASA should Increase the efforts of cooperation a id 
coordination not only between its own centers, but 
between Itself and other government agencies. 

(4) NASA has difficulty recruiting competent computer 
science and MBA graduates. It is suggested that 
present NASA recruitment procedures be reviewed to make 
employment with NASA more remunerative and challenging. 

(5) NASA should Improve its visibility In the data-base 
community and In such activities as conferences and 
user groups' meetings. If NASA were to make its 
special needs known, vendors could then be more 


responsive to those needs. A related problem is the 
lack of travel funds to attend those kinds of 
aotivitios. 

The following areas have been identified as subjects for 
possible further investigation: 

(1) Special purpose hardware for the handling of data base 
tasks, such as data base maohines and intelligent 
ocntrollers. 

(2) Utilization of parallel processors for data aooess and 
data prooessing. 

(3) Teleoommunioations and the interfaces between 
teleprocessing programs and the DBMS. 

(A) Distributed data bases. 

(5) Interfaces between DBMS an<^ other system components. 

(6) Benchmark tests of existing systems and modelling of 
DBMS performance and trade-offs. 

(7) Modelling of the DBMS as an integral part of the 
overall End-to-End Information System. 

(8) Random-access mass storage and archiving media. 

(9) User-friendly human Interfaces. 

(10) Standardization. 

NASA/OSTA planners expect from such groups as this pa.;el of 
the workidbop recommended directions for OSTA data systems 
thrusts. To that effect, a list of recommendations based on the 
results of this workshop was approved by the panel. The workshop 
also initiated a Joint JPL/Goddard Space Flight Center effort to 
come up with a set of technical recommendations to be used for a 
10-year plan for NASA’s OSTA Data Systems. 

The panel agreed to include in the list of recommendations 
the calendar, format, and scope of future versions of this 
workshop. 
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SECTION ZI 


RECOMMENDATIONS OP THE THIRD NORESHOP 


At th« find of tho soaalono of tha Third HASA/OSTA Data Baaa 
Managoaont Syatoaa Vorkahopt tho aoabora of tha paaal ganarally 
agraad upon tha following raooaaandatlona: 

(1) Tha rola of a Data Adalnlatrator or Inforaatlon 
Raaouroa Managar ahould ba craatad In NASA/OSTA aa ona 
aaaoa to ooordlnata all planned and aslatlng data baaa 
related aotlTltlaa aoroaa all NASA oaatara. For thla 
new rola to ba affeotlTOt It auat operate at tha 
hlghaat level of taaponalblllty. Thla will provide tha 
laadarahlp power naoaaaary to out aoroaa organlaatlonal 
and Inatltutlonal boundarlaa. 

(2) NASA/OSTA ahould have an Integrated and ooordlnatad 
naar-tara and long-tarn (10 to yaara) plan at all 
lavala for ita data baaa related aotlvltlaa* A 
duplication of afforta and an Inafflolant uaa of 
raaouroaa are aoaa of tha problaaa that have arlaan In 
GSTA due to tha laok of affaotiva planning. 

(3) The following are aoaa of tha araaa that need further 
inveatigatlon: 

(a) Fasearoh the problaaa related to vary large 
aclentlfio data baaea of renotely aenaad 
obaervatlona including laagery* 

(b) Inveatlgata the utility of "aalnfraae* coaputera 
(aa oppoaed to alnlcoaputera) for tha handling of 
auob data baaea. 

(o) Inveatlgata tha uaa of DBMS technology only for 
tha back-end (archiving and dlatribution} ayatea. 

(d) Inveatlgata alternative DBMS ar chltacturaa 
(including apacial purpoaa hardware) and 
technlquea (a.g. parallel procaaalng). 

(e) Further inveatlgata how DBMS tachnolcgy can and 
ahould be applied to NJ.SA*a data problaaa. 

(A) NASA/OSTA ahould: 

(a) Otlliaa tha raaouroaa of unlveraitlaa with 
axpartiae in data aanagaaant In NASA/OSTA reaaarch 
and devalopaent f.fforta. 
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(b) Suppl«B«nt tb« lnt«ro*at«r anj Intaraganoy 
ooBBunloatloD lo Battars ralataJ to data baa# 
ayataBi, vltb Bora fraquant raTlawa of DBMS 
aotlaitlaa In NASA. 

(5) Tha panal agraad on tha obaraotar and oalandar of 
futura varaiona of tbia workabop: 

(a) Tba ohanga of tba nana of tha panal to "Panal on 
Data Hanagaaant" will indloata tbat DBMS 
taohnology ahould ba addraaaad within tba auoh 
broadar oontaxt of tba total data 
atoraga/ratrlaval/BanagaBant problan and tbat tha 
panal should broadan Ita view to anooBpaaa this 
largar oontaxt. 

(b) Tba workshop ahould ba bald annuallyt prafarably 
In tha aarly falli to allow anougb tlBO for Its 
rasulta to ba inoludad In tha following year's 
budgeting and planning. 

(o) Tha foraat of tba workshop should oonslst of a 
planary sasslon, and of parallal sessions on 
taohnloal anc aanagerlal Issues. 
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iiBCTXOll XIX 


SESSION 1} •¥MJ ARB VB RBRBT* 


Th« first session of tho workshop sddrosssd tbs Issus of tbs 
Justlf lostion of l)sts Bass MsnsgOBODt Systoas. In tbs ooaputor 
ooraunlty tboro srs soao alsoottooptions about tbs Justifiability 
of DBMS uss that ars dus» to a groat oxtsnt, to a laok of 
inforaation about this now tsobnology. 

Tbs vurposs of this oosoion was to provs tbs advisabllty of 
tbs DBMS offorta within MASAt in gonoralt nnd within tbs OSTA 
Data Systsas Prograat in partioular* and to show how DBMS 
tsohnology can holp in tbo solution of aany of tho problsas that 
haTO been identified in NASA's inforaation systeis today. 


The prograa for this session was as follows: 


Report on National Aoadeay Ralph Bernstein 

of Seienoes Coaalttee on Data 
Manageaent and Coaputatlon 


CoBparlson of Qenerio User Data Guy Lohaan 
Manageaent Requireaents os 
Applloable DBMS Capabilities 

Boaluation of PerforaanoSf Alfonso Cardenas 

Boonoalo Costs, and Payback 
of DBMS 


Mr* Ralph Bernstein, as ohairaan of the Coaalttee on Data 
Manageaent and Coaputatlon (CODMAC) of the Spaoe Solenoe Board of 
the National Aoadeay of Solenoes (NAS), presented the prelialnary 
results of a study of the NASA Data Mauageaent problea undertaken 
by this ooaaittee. A report will be published by the NAS in the 
near future. 


The objeotloes of CODMAC are to exaaine the aanageaert o' 
existing and future data acquired froa spaoe and assoolated 
ooBputation in the areas of spaoe and earth solenoes, and to 
reooaaend iaproToaents froa the point of Tlew of the soienvifio 
user. 


One of the aajor findings of the report is that there are 
real problsas and liaitations in the present aethcis of 
aoquiring, distributing, reducing, anslysing, and arobiring 
spaoe>aoqulred data. The report analyses these problsas snd 
includes a study on present and future requireaents for 
data/inf oraatlon systsas. A separate panel of JODMAC aade, in 
parallel, a study of tsobnology trends. Taking all this 
inforaation into oonsideration, the ooaaittee has issued a series 
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of reooamendatlons to iaprove the Banageaent and effiolenoy of 
space aolenoe data ayateas. 

The report finds that solentlfio Involveaent la essential In 
Blsslon planning, data acquisition, software developaent, and 
data analysis, utilization, and archiving. T>:e ooaalttee also 
reports a lack of overall planning as to how tew NASA systeas 
will Interaot with each other. Several ongulng data systeas 
study activities exist without adequate central direction. A 
Halted use draft docuaent of the report Is available (Ref. 1). 

The rest of this session was dedicated tc discussing the 
capabilities of DBMSs, how NASA's data systeas can benefit froa 
DBMS technology, and the aanageaent Issues relevant to the 
adoption of this technology by an enterprise of the size and 
complexity of NASA. 

Dr. Guy Lehman explained the general capabilities of DBMSs, 
and how these systems can be mapped onto a subset of the problems 
c'ld Inefficiencies that can be Identified In OSTA Information 
Systems. Bis study, which can be found In Ref. 2, shows. In the 
form of a table, which of the Identified problem areas are 
covered. In different degrees, by one or more of the described 
DBMS capabilities. 

Dr. Cardenas, In his talk, stressed some of the benefits of 
DBMSs, such as the reduced software development time and 
maintenance costs that can be expected with the adoption of DBMS 
technology. He pointed out that performance and efficiency are 
not the only parameters to consider when evaluating the use of 
DBMSs. Very often a decrease in the efficiency and performance 
of the computer resources is argued by DBMS detractors to Justify 
their position. A fair evaluatiou of DBMS technology must take 
into account all the benefits that this technology can bring, and 
weigh them against the cost. The usual result Is that DBMS 
technology brings more gains per dollar spent. 

According to Dr. Cardenas, NASA presently finds Itself at a 
transition point in the development cycle towards maturity in 
managing the data resource function. Typically, an enterprise 
evolves from a stage where the computer Is treated as the 
resource that has to be nanaged, to a stage where data is 
considered the resource. Figure 1 Illustrates this evolution. 
The transition point is very critical and Important, and 
requires a change In outlook. It Is here where management has a 
particularly Important role in allowing a smoot- evolution of 
data systems towards maturity. 
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SECTIOH IV 


SESSION 2: «HHAT IS BEING DONE?* 


The flret session of the workshop showed the potential of 
DBMS technology in solving many of the problems that have been 
Identified in NASA's data systems. During the second session, 
the members of the panel explained the approaches used for 
programs they represent to make full use of this potential. 

The session consisted of a series of short presentations by 
the members of the panel, and of the exposition of the plans and 
programs of OSTA and the Office of Aeronautics and Space 
Technology (OAST) of NASA. 

The program of presentations for this session was the 
following: 


Overview of OSTA Data Systems Program 

Overview of OAST NASA End-to-End 
Data System (NEEDS) Program 

Applications Data Service (ADS) 

Pilot Systems 


Pete Bracken 
Lee Holcomb 


J. Patrick Gary 
Loren Meredith 
Janeth Heuser 


ADS Standards 


Barbara Walton 


NEEDS Integrated Data Base Doug Thomas 

Management System (IDBMS) /Pilot Karen Posey 

Climate Data Base Management System 
(PCDBMS) and Archival Mass Memory 
(AMM) 


Transportable Applications Executive David Howell 
(TAE) 

OSTA (Oceans) Cat^^log and Karen Posey 

Inventory Development 


USGS Efforts: Earth Science Ted Albert 

Information System 


National Oceanographic and Atmospheric Newton Page 
Administration (NOAA) /Environmental 
Data and Information Service (EDIS) 

Efforts 


Applications Data Base Management Guy Lehman 

System (ADBMS) 
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NASA Office of Space Science (OSS) Ed Recorda 

Data Recorda System Prototype 

Theoretical DBM Inveatigationa Walter Truszkowaki 


Qeocoding Models A1 Zobriat 

Pete Brackent chief of the Data Systems Branch of NASA's 
OSTAt presented the status of the OSTA Data Systems Program* A 
plan for 1982 end beyond is presently being prepared* and the 
final version is scheduled for release by March 1981* 


There are some areas of the Data Systems Plan in which there 
is insufficient information or experience to specify an adequate 
set of requirements for a system. In those areas, OSTA has 
adopted the approach of sponsoring pilot programs. There are 
three pilot programs, at present: 


(1) The Pilot Atmospheres Data System (PADS) at the Goddard 
Space Flight Center. 

(2) The Oceans Pilot System (OPS) at JPL. 

(3) The Renewable Resources Pilot System (associated with 
the AGRISTARS Program) at the Johnson Space Flight 
Center. 


These and other pilots will explore ways of meeting some of 
the basic needs of these disciplines, ultimately tying the 
systems together in a distributed network for data access and 
sharing (the Applications Data Services (ADS) Network). 

The Data Systems Branch is actively seeking input from 
groups such as this workshop's panel, on information systems 
research areas that should be pursued in the Data Systems Program 
to complement the Data Base Management activities during the c«xt 
5 to 15 years. 

For the Office of Aeronautics and Space Technology (OAST), 
Lee Holcomb presented the status of the Nasa End-to-End Data 
System (NEEDS) Program. The NEEDS Program Intends to be an 
answer to the problems of responsiveness and timeliness of NASA's 
data systems, and to the increasingly more stringent requirements 
and data rates. It is intended to be a technology program, not 
an operational program. It will provide technology for end-to> 
end data systems for future NASA systems. 

Mr. Holcomb described in his presentation the different 
activities that are taking place under the NEEDS Program. The 
second phase of the program started in 1979, snd Phase III will 
begin during 1981* 
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The MEEDS ooDoept le described In Ref. 3t end the Program 
Plan for Phase II is in Ref. 4. 

Mr. Patrick Gary, in his talk about the Pilot Atmospheres 
Data System (PADS), explained the present configuration of the 
pilot, with its two local processors at the Goddard Space Flight 
Center and a third one at the University of Wisconsin. The 
system will provide the user sites not only with 
telecommunications capabilities, but with a more uniform 
Interface to the user and with a central directory. In the 
future, the system will extend to the other pilots, and the team 
is very actively pursuing the interconnection of various 
heterogeneous systems and their data management schemes. There 
have been many requests from several sites to that effect. The 
initial demonstrations of the system are scheduled for the first 
quarter of 1981. 

The objective of the Oceanic Pilot System Project, according 
to Mr. Loren Meredith of the Jet Propulsion Laboratory, is to 
develop and evaluate an Oceanic Pilot System (OPS) with the use 
of advanced technologies and standards in a number of different 
technological areas. The project comprises three phases, the 
last one of which will support networked remote data 
acquisitions. The hardware for the project is presently being 
procured, and a preliminary draft of the functional requirements 
document will be released by the beginning of 1981 (Ref. 5). 

Janetb Heuser, from NASA headquarters, gave a short 
presentation on the Renewable Resources Pilot System. This pilot 
is part of the AGRISTARS Program, whloh is a Joint agency project 
involving the U.S. Department of Agriculture, NASA, and the 
National Oceanographic and Atmospheric Administration (NOAA). 
There are eight projects within AGRISTARS, each managed by a 
different agency. In general, each project requires its own sets 
of data, although some data sets are required by more than one 
project. The Renewable Resources Pilot System will support a 
Data Management Team that will develop a transportable system 
with a directory of data and a catalog of the sources of the 
data. 

The objective of the ADS Standards Program is to develop 
standards for OSTA starting with the OSTA ADS Program. Barbara 
Walton, from the Goddard Space Flight Center, presented a 
classification scheme for ADS standards that will eventually be 
used to create a data base of standards, a dictionary of 
standards, and a reference library. A preliminary (draft) survey 
of standards using the classification scheme has been completed 
(Ref. 6). Within the next 8 months a set of requirements will be 
compiled through Interviews with representatives of the pilot 
projects. At the same time, standards evaluation oriteria will 
be developed. A workshop in Hay is scheduled to discuss 
preliminary results. 
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ProB the Marshall Space Flight Centert and through a 
teleconferencing arrangenenti Doug Thonas presented the Data Base 
Manageaent Systen objectives of the second phase of the NEEDS 
ProgrsB. Vork on the different DBMS eleaents is handled by the 
Marshall Space Flight Center and the Goddard Space Flight Center* 
Mr. Thoaas gave a description of the basic hardware configuration 
of the DBMS and of its oonponent funotionst as well as the key 
eleaents of the Archival Maas Meaory Projeoti which is one of the 
aajor ooaponents of the proposed systea. 

Karen Posey presented a brief history of the Pilot Cliaate 
Data Base Management Systea (PCDBMS) and of the Integrated Data 
Base Manageaent Systea (IDBHS). The IDBMS is a ooaponent of the 
NEEDS prograa. It will be Installed in a VAX ooaputer at the 
Marshall Space Flight Center. The PCDBMS will be Installed in a 
ainiooaputer at the Goddard Space Flight Center. It will begin 
to provide interactive user capabilities, and electronic transfer 
during 1982 and 1983* This project has released a study on the 
characteristics of data sets of interest to the cliaate ooBaunlty 
(Ref. 7) and a System Functional Requirements document (Ref. 8). 
Within one month after the workshop, a hard copy catalog of 
climate data will be released (Ref. 9) and its format will be 
distributed for critique and comments. During 1980, the MITRE 
Corporation has been performing a study on DBMS technology in 
support of these two projects. In Refs. 7 through 13* s list can 
be found of other documents generated by these projects up to the 
present. 

About the OSTA catalog and inventory activity, Karen Posey 
emphasized the need for coordination between all the projects 
with a similar interest. The first objective is to establish an 
OSTA-wide catalog/ inventory development plan to arrive at a 
coordinated plan within OSTA. A first objective for this 
activity is to develop catalogs for oceans data bases, and, for 
those data bases that are stored locally, to also develop 
inventories. At the present time the initial inputs to a 
coordination/development plan have been reviewed with NASA 
Headquarters, and a set of preliminary guidelines and standards 
have been developed for the climate discipline. 

In an effort to integrate the work in developing interactive 
systems in support of application projects, David Howell of the 
Information Extraction Division of the Goddard Space Flight 
Center (GSFC), explained how the concept for the development of 
the TAE came into existence. The goal was to avoid duplication 
of software development effort and to promote sharing of system 
and application software. The approach was to develop a single 
transportable software system with a common applications 
interface by identifying common system elements in the 
Interactive analysis and graphics environment. A prototype is 
scheduled to be ready by September 1981, and Version I of the TAE 
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vlll b« available by Movaabar 1982* A aora ooaplata daaorlptlon 
of tha TAB can la found In Raf* 14. 

Tad Albartf Data Adalniatrator of tba O.S. Oaologloal Survey 
(DSOS) of tha Dapartaant of tha Intarlort daaorlbad tha nature 
and scope of tha activltiaa and the atruotura of tha OSOS. Ha 
also explained how the Data Adalnlatratlon Function la helping 
tha OSGS to put an and to a situation where different 
applications and disciplines ware orastlngi In an uncoordinated 
wayi Inoonpatlbla data bases and systansi with tha oonsaquanca of 
Inaf f lolanolas In tha davalopnant and use of OSGS Inforaatlon 
systeas. The objective was to arrive at a unified representation 
of earth science data, and. In 10 to 15 years, hsve systeas and 
data ooapatlble enough to allow the transfer of data and 
aultiiiilsclpllnary analyses. The approach to solve this problea 
Included the adoption of DBMS technology. Model 204 of the 
Coaputer Corporation of Aaerloa (Caabrldge, Massaohussetts) was 
chosen as the aost suitable DBMS to develop the Earth Science 
Inforaatlon Systea as a dlrectory/dlotlonary front-end 
inforaatlon systea. Future activities Include the creation of an 
OSGS Standards Ccaalttee to work In coordination with the 
National Bureau of Standards on standards relevant to the earth 
sciences. 

Mr. A. Newton Page, Manager of Systeas of the Bnvlronaental 
Dsta and Inforaatlon Service (EDIS) of the National Oceanographic 
and Ataospherlo Ada Inl strati on (NOAA) explained the 
organizational structure of NOAA and presented a description of 
soae characteristics of EDIS data bases, the short tern plan 
(1981 to 1986) of EDIS objectives are to apply DBMS technology to 
create a new EDIS data aanagenent systea with the use of a data 
dictionary systea (DDS) and the consolidation of three of the 
present data bases froa conventional observations (excluding 
satellite data) In a single facility in Asbville, North Carolina. 
Objectives for FT 1980 are to analyze the Initial DDS entries, 
review the DDS updates and update procedures, and publish the DDS 
catalogs. The objectives for 1984 to 1990 Include an analysis of 
user requirenents, and an evaluation of state-of-the-art 
technologies for subsequent phases of the plan. 

The objectives of the Applications Data Base Managenent 
Systea (ADBMS) task, according to Its task manager and chalrnan 
of the workshop. Dr. Guy Lohman, are to develop a Data Base 
Managenent System tailored to NASA/OSTA requirements, one that 
has evolved from the NASA DBMS prototypes and pilots. It will be 
adaptable to data systems for future OSTA missions and It will be 
utilized as a tool for users to access observational data and 
Inforaatlon about the data. The ADBMS Functional Requirements 
will be completed by the end of 1981, and a development and 
Inpleneotatlon plan will be ready by April 1981. A more thorough 
presentation of this task was given at the 4th Session during the 
second day of the workshop. A list of the documents produced by 
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this tesBi up to the present, oan be found In Refs. 2 end 15 
through 17* 

Ed Records, of JPL, explained In his presentation that, tc 
keep up with the Increasingly aore stringent requirements of 
JPL's flight missions, a decision was made a few years ago to 
adopt DBMS technology. A UNIVAC 1181 was chosen as the 
mainframe, and It was deoid.<d to Implement a data records 
prototype to find out whether the data records effort oould be 
Implemented using a commercially available DBMS such as the DMS 
1100. The results of the prototype experience showed that, given 
a series of carefully chosen evaluation faotors, the system met 
Its objectives and It Is considered a success. The full Mark IV 
Data Records System Is presently being Implemented using the 
education and experience that the prototype provided. 

There are four different areas of theoretical data base 
research centered at NASA's Goddard Space Flight Center. Walt 
Truszkowsky of the Goddard Space Flight Center explained that the 
objective of the research on N-dlmenslonal systems consists of an 
investigation of alternative ways to deal with multidimensional 
data. A proof of concept 1 5>dl menslonal data base system Is 
presently being built to demonstrate its use with meteorological 
data. During 1981, an experimental data base program applied to 
a polar ice analysis will take place at the Goddard Space Flight 
Center. In 1982, an operational system will be available for use 
by scientists In various disciplines. Doomentatlon on the proof* 
of-conept system will be available by January 1981. The other 
three research activities deal with software management, 
distributed control, and knowledge Irformatlon systems with the 
use of artificial intelligence concepts. 

Representing VICAR (Video Information Communication and 
Retrieval System), A1 Zobrlst from JPL talked about the basic 
uses of geooodlng models; the uses are mainly two: data bank 
preparation, and application modeling and analysis. Mr. Zobrlst 
discussed the data handling procedures necessary to form an Image 
mosaic of the State of California, In what way the MARK IV file 
management system Is used, and how a DBMS oan greatly Improve the 
mosaicking procedure given the large amounts of data that must be 
handled In an application of this type. 

This session was followed by a discussion period among all 
the members of the panel. As a comment to some questions that 
had arisen. Dr. Cardenas pointed out that, contrary to the 
general belief that DBMS oan talk to and have some control over a 
mass storage system (MSS), DBMS technology looks at an MSS as an 
archival area, and no relationships are established among the 
files that are stored in It. 
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Dr. Renfrow rals«d a question oonoernlng the Intended aoope 
and possible extension to other agencies of the current work on 
standardSt given that the ADS pilots will eventually ooaaunloate 
with other systeas external to HASAi such as those In OSQS and 
BDIS. 

The fooal point of the present OSTA standards effort Is the 
ADS standards progran. There are other ongoing standards efforts 
In other NASA offloest but the Issue of the coordination of all 
these activities Is still an unresolved Issue. There have been 
sone talks about the possibility of setting up a coordination 
comnlttee with representatives fros all the NASA offices 
Invclved. The Issue of the coordination with other standards 
activities external to NASA Is also an open Issue. The necessity 
of such a coordination activity Is recognlzedt and, as a way to 
solve this problen, there are some plans for a pilot 
coordinating team with representatives from all Interested 
agencies working together with the pilots. At the present time, 
most of the standards work Is strictly Internal. 

A question was raised as to whether the overall NASA 
standards efforts should capitalize on the packet telemetry 
concept and formats. Several comments Indicated that the packet 
format Is designed to optimize the transmission of data from the 
sensor aboard the spacecraft to the data base. It Is not clear, 
at this point, what the distribution of these data Is, or even 
what NASA office would be responsible for answering that 
question. The packet format may not be the most suitable format 
for data storage or information Interchange between data bases. 
It was also pointed out that the possibility for a "new 
generation" packet format Is open, if the need arises, and It Is 
the responsibility of groups such as the Panel In this Workshop 
to recommend such changes If they prove necessary. 

Another suggestion made by Dr. Cardenas Is that NASA give 
more attention to commercial teleprocessing monitors, given that 
they are very closely related to DBMS technology. The data 
communication networking problem has not yet been addressed 
adequately by NASA considering Its Importance for the 
distribution of the data after the data have been acquired and 
stored In a data base. 
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SBCTIOM V 


SESSION 3: "VHAT ADDITIONS, ALTERATIONS, OR IMPROTBMBNTS MOST BE 

MADE TO EXISTING SOFTWARE?* 


Session 3 opened the seoond dsy of the workshop* The toplo 
of this session was twofold: In the first part of the session, 
those nenbers of the panel who had hands-on experlenoe with 
oonnerolal DBMS software paokages presented their experiences and 
oonnents about the perfornanoe, problens of Inpleaentatlon, and 
use of suoh systens* During the seoond part of the session, 
those nenbers who were dlreotly Involved In nanagenent Issues 
presented their views on what are the najor nanagenent oonoerns 
about the use of DBMS technology* 

Because DBMS technology Is relatively new, there Is often a 
big difference In the robustness and naturlty of oonnerolal DBMS 
paokages. Robustness Is a neasure of the stability of the DBMS 
under nornal or abnornal operating conditions* Sons of the nore 
recently released DBMS paokages seen to suffer. In different 
degrees, fron a lack of naturlty In regard to problens 
encountered In the design process of a project, as noted fron 
sone experiences presented In this session. These problens range 
fron slnple systen bugs to disparity between the doounentatlon 
and the product: the douonentatlon described features that have 
not yet been Inplenented In the software* 

There was a general consensus during the session on 
nanagenent Issues that a centralised high-level nanagenent 
function with responsibility over the Infornbtlon resource was 
necessary. Such a functionary, entitled Data Adnlnlstrator or 
Infornatlon Resource Manager, would operate at the highest level 
of nanagenent. His responsibility would be the coordination of 
all planned and existing data base related activities across all 
NASA centers. In addition. It was agreed that a coherent short- 
and long-range data systens plan was essential; this plan would 
end the present unfocused approach of NASA to DBMS technology 
anong the various prcgran offices. 

Participants In this session's panel were: 

Identification of Major Known Ed Records 
Technical Handicaps of Connerclal DBMS Elisabeth Martin 

Identification of Major Managenent Pete Bracken 
Concerns for Use of D3MS Technology Ted Albert 

Ed Records, nanager of the Data Records Systen (DRS) tean, 
explained some of the problens and observations that his group 
has been aocunulatlng during the Inplenentatlon of the DRS 
prototype. They learned the value of the prototype as the neans 
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to provo DBMS toobnology «od as a taatbad for axparlaanta with 
thla now technology. Other findlnga of thia effort Included the 
iaportanoe of data base control through a data base adalnistor- 
type function. The group la trying to create auoh a role at JPL. 
Mr. Reoorda alao explained aoae of the probleaa of ORIVAC'a QLP 
(the query language of 0NlVAC*a DMS 1100 package)* the probleaa 
with doouaentatlon* and the Importance of "tuning* the ayatea to 
atablllxe Ita perforaanoe in teraa of prooeaalng ap'^ed. 

Baaed on the PCDBMS/IDBMS teaa*a uae of two ooaaerolally 
available DBMS paokagea (SEED and ORACLE) on a DEC/VAZ 
Blnlooaputer* Ellaabetb Martin, from the Goddard Space Plight 
Center, explained the aajor llaltationa of ooaaerolally available 
DBMSa for alnlooaputera. The two paokagea teated auffer froa 
lack of aaturity. Thla la due. In part, to the f«ot that they 
are new, atate-of>the-art ayateaa that have not been fully 
teated. 

It waa found that. In a ainicoaputer envlronaent, the 
perforaanoe of ooaaerolal DBMSa auffera froa alow aooeaa and 
retrieval tlaea. The higher the degree of Indexing uaed, the 
alower the loading tlaea of data In the data baae are. But 
Inoreaalng the load ratea deoreaaea the query ratea. It waa 
ooaaented that for large data baaea, big bualneasaa generally uae 
big aalnfraaea, and this ralaed a queatlon on the adequacy of 
Binlooaputera for the typea of data baae applloatlona that are of 
Intereat to NASA. Software technology aeeaa to have approached a 
Halt In efficiency, and new hardware developaenta aay be needed 
to keep up with the new and more demanding data baae 
requlreaenta. 

Moat Information In NASA*a data baaea haa a apatlal and time 
orientation, but Boat coBaeroial ayateaa do not have any ability 
to repreaent apatlal relationahlpa or geographic Information. 
CoBBercial DBMSa alao auffer. In general, froa a lack of 
flexibility in that changing the data baae uaually Involvea a 
reoganlcatlon and reloading of the data baae. 

Benchaark teatlng for SEED and ORACLE will be flniahed by 
March, 1981 . Preliminary reaulta Indicate that, although there 
are queatlona about the robuatneaa of both paokagea, SEED aeeaa 
to be more reliable, deaplte Ita aeveral llaltationa. 

During the dlaouaalon period. Dr. Cardenaa auggeated that 
NASA improve Ita vlalbillty In the data-baae coanunlty and In 
auoh actlvitiea aa conrerencea and uaer groupa' aeetlnga. If 
NASA were to Bake Ita apeclal needa better known, vendora could 
then be more reaponaive to thoae needa. A related problea la the 
lack of travel funda available to aoat NASA centera to attend 
theae klnda of aotlvltlea. 
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Th« second part of this tssolon was dadloatad to tha major 
Banagsaant oonoorna for tba usa of DBMS taolinology* Patar 
Braokanf Cblaf of OSTA's Data Systaas Branob* aspraaaad tba 
urgent need for a oobarant long-range approaob to solving tba 
data systaas needs wltbln OSTA. A main problaa baa bean tba 
unfocused approaob to DBMS taobnology by NASA's program offloas 
and a laok of overall oantrallsad planning* At prasant» NASA Is 
in tba prooass of foraulating a sensible 5 to 10 year plan in tba 
data systaas area, including DBMS rasaarob and davalopaant* It 
is iaportant that groups suob as tba panel of this uorksbop 
provide tbair input during tba planning prooass. Ha will also 
need to <*ooparata in this effort with other govarnaant aganoias 
to arrive at ooapatibla or ooaaon approaobas to data cataloguing 
and data aooassing, and tba use of tba tbraa ADS pilot systaas 
to test tbasa data sharing oonoapts. It aust also be noted* 
however, that this type of intaragenoy cooperation has bean 
difficult to attain in tha past. 

Tad Albert, Data Adainlstrator of tba O.S. Geological 
Survey, described the organisation of tha data adalnis tration 
function at tha OSQS. Tba data adainlstrator of the OSGS chairs 
a paraanent cocdlnation coaaittaa with aaabars from tba GSGS 
divisions. Mr. Albert stressed once aora tba need for a Data 
Adainlstrator or Inforaatlon Resource Manager at tba highest 
level of Banagaaant, whose responsibility is to adalnlstar and 
manage tba data as a resource. 

Tba aaphasis upon how tha inforaatlon resource is logically 
or Batbaaatioally described and structured, as opposed to its 
hardware and software aspects, requires a new perspective and 
requires additional training in data base concepts. It is also 
iaportant to write down a final goal for the inforaatlon system 
so that all the planning and interaedlate design and 
iapleaentation steps 1<; id without conflicts to that ultiaate 
goal. 


Mr. Albert oonourred with Dr. Cardenas in the opinion that 
OSTA should seek more user involveaent. He slso stressed the 
importance of basic research in topics such as data structures, 
and of standards as a aanageaent issue. 

Dennis Fife, froa the Rational Bureau of Standards (MBS), 
presented the aanageaent concerns of the Application Systeas 
Division of BBS. This group works on stsndards for the 
governaent in the data base/DBMS areas. It cooperates with the 
Aaeriean Rational Standards Institute (ANSI) and has no 
operational goals of its own. For this reason, it is often 
difficult at the RBS to aaintaln user contact and keep up with 
technological advanceaents. 

Mr. Fife aentlcned that the European Boonoaio Coamunlty has 
released a study (Ref. 18) consisting of three different reports 
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•atitlcd *Datab«s« AdBinl»tratlon*t *DB MalBt«nanot”t and 
'Salaotioa aad Bvaluatioa of DBMS*. 

Darias tbo diaouasloa pariodf Dr. Cardaaaa ladioatad that 
NASA aaffara froa a aaa-povar abortaga la tha DBMS araa duo to aa 
laaga problaa. Xta aalarlaa aad raaaarob aotlvltloa ara aot 
attraot;LTa aaoagh to a largo auabar of graduataa who oaa fled 
battar worklag ooadltioaa la iaduatrp. NASA ahould taka atapa to 
iaprovo ita raorultlag prooaduraa to attract good ooaputar 
aoiaaoa aad MBA graduataa. 

Thara waa aoaa dlaouaaloa about tha rola of tha uaar la tha 
apaoifioatioa of raqulraaaata for a ayataa. At tiaaa, it oould 
ba arguad that tha iaput of tha uaar oaa oaly ba partially valid 
baoauaa of bia poaaibla igaoraooa of tha availabla taohnology. 
Aaotbar quaatioo ralatad to thia la that of tha axtaat aad tiaiag 
of uaar partlolpatloa: ahould tha uaar gat iavolvad throughout 
tha apaoifioatioa prooaaa, or ahould ha gat iavolvad oaly aftar 
tha aaalyat haa apaolflad a fraaaworkt Thaaa aad othar quaatioaa 
of uaar iovolvaaaot ia raquiraaaata aaalyaia raaaia opaa. 

At tha aad of the aoaaioo* tha quaatioo of tha 
uoavailabllity of fuoda for traval waa raiaad. It poaaa a 
aarioua problaa that affaota all RASA oaotara, aad thara ia oo 
aolutlon foraaaao la tha oaar futura. It aakaa uaar oootaot aora 
dlfi*loult aad raduoas tha axpoaura of RASA to axtarnal 
ot £aoixatioo8 auoh aa uaar group aaatlnga and ooafaranoaa. A 
auggaation waa aada to oonaidar other altarnativaa to traval 
auoh aa talaconfaranoing and ooaputar oonfaranoing. 
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8BCTX0H ?Z 


SESSION S: "VHAT, SPBCIPZCALLT, IS THE ADBMS TASE ACCOMPLtSMNO?* 


Th« fourth •••■ion doftlt •xaluoivoly with th« Applioftticno 
Dntn Bno« Hnn«g«B»nt Syst«a (ADBMS) t«ok. Thio t«ok !• ■•nag«d 
by JPL, »nd» •• it w«o •xplolood in th« introduotion, it aloo 
prouidod th« coordination for thla workahop. 


Th« ADBMS taak ia aubdividod into four aubtaaka that hau« 
produoad to data thra* draft doounantat Safa. 2* 15f and 16. 
Tha fourth aubtaak will produoa a fourth doounant (Baf. 19) 
within tha firat quartar of 1981. All tha nanbara of tha DBMS 
Panal raoaivadt in advanoa) thaaa doounanta» and warn aakad to 
raviaw than. 


Tha objaotiua of thia aaaaion waa to raulaw tha outputa and 
tha diraotion of thla taak. 

Tha aaaaion oonalatad of tha following fiva praaantationat 
followad by a diaouaaion ^ariodt 

Ovarviaw and Mathodology Ouy Lohaan 

Qanario Data Managanant Saqulraaanta Kofi Apanyo 

Proa Ocean Oaars 


Aaaaaaaant of Rapraaantatlva Exiatlng Kofi Apanyo 
Data Syataaa 

Exlating Standarda Salavant Joaa Orana 

to DBMS 

Functional Raqulraaanta Ouy Lohaan 

Guy Lohaaoi aanagar of tha ADBMS taak, explained that tha 
ADBHS*a objactiva ia to develop a aultiaiaaion ganaral-purpoaa 
data aanageaant ayataa for applicatlona data baaaa. Tha approach 
taken ia a ayataaa top-down approaohf and it ia intended to be an 
evolved effort, baoing tha future on tha axparianea gained froa 
the ADS pilota and tho other prototypaa. The intention ia to 
ainiaiaa redundant davalopaant of data aanagaaant aoftwara, 
faoilitata data axobanga and uaa, and reduce tha iapact of 
ohangaa to hardware and aoftwara. 


Kofi Apanyo praaantad tha raaulta of Brad Pujiaoto'a aubtaak 
on uaar raquiraaanta for DBMS taohnology for tha ooaanio 
ooaaunity. At thia phaaa of work, tha ooaanio ooaaunity waa 
aurvayad and a nuabar of intarvlawa ware made, oonoantrating on 
aoiantiata at JPL and tha Goddard Space Flight Canter. In 
aubaaquant phaaaa, other dlaolplinaa will be aurvayad. 
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on these surveys, a series of reQulrenents have been 
ldentlfi*> in the following areas: data, data doouaentatlon and 
Infornaticiu about data, aooess and output, data manipulation and 
servloes. A user requlrenents document with the results of these 
surveys (Ref. 19) will be released In the first quarter of 1981. 

The Survey of Representative Solentlflo Data Systems 
concentrated upon the study of oceanographic data systems, 
leaving for a later date the study of other disciplines. The 
characteristics of the systems surveyed have been summarized In 
the form of a table according to seven different areas of 
characterization. The study Includes the common characteristics 
that have been Identified In all the systems that were surveyed. 
The results of this study (Ref. 15) Is In draft form. 

One of the subtasks of the ADBMS task consists of 
Identifying those applicable standards that should be adopted In 
the final design of the ADBMS. Jose Urena, from the ADBMS task, 
explained that In a first phase of the study, a survey of all 
government. Industry, and NASA standards and candidates for a 
standard was undertaken. In the second phase of the study, these 
standards will be evaluated for their applicability to the ADBMS. 
The results of the survey (Ref. 16) are In draft form. 

All of the above outputs from the ADBMS subtasks provide an 
Input to the Functional Requirements subtask. Guy Lehman, 
responsible for this subtask, presented an overview of the first 
draft of the document (Ref. 2), and explained the methodology 
used for the completion of the project. The document includes a 
top-down functional analysis of the functions to be performed by 
the ADBMS. 

A discussion period followed the presentations In which the 
two different approaches to DBMS design taken by the ADBHS task, 
and the ADS pilot program were confronted. The ADBMS task takes 
a top-down approach, soliciting input from the users from the 
beginning of the design process, and It Is an evolutionary effort 
using the experience learned from the DBMS pilots and prototypes. 
For this reason It would be premature, at the present time, to 
proceed with the design and development of the system before 
enough time has been allowed to evaluate and experiment with the 
pilot systems. The ADS pilot program's approach Is to build a 
framework system to learn about the technology used and the 
user's response and reaction, and subsequently and progressively 
build a system that asymptotically approaches the "Ideal system." 
Intbls approach, the "Ideal system" Is progressively defined as 
experiments on the system proceed. During the discussions. It 
became clear that both approaches are equally valid, and that 
both efforts should use each other's experience to come up, 
finally, with an overall better solution to the problem^ 
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Traditionally* NASA haa iBpleaentad aiaalon-unlqua data 
ayatena. For raaaona of aoonoBy* the prasant trend la to develop 
Bultlalaalon ayateaa that provide a aet of funotlona ooaaon to 
Boat alaalona, and yet provide the neoeaaary flexibility to 
aoooaaodate alaalon-unlque requlreaenta* Thla la the Idea 
followed by generalized DBMS auoh aa the ADBMS* The ADBNS taak 
la not oriented* at the preaent tiae* to the wore general data 
aanageaent problea. It la a worthwhile effort* however* that 
ahould be Included In the overall End-to-End Inforaatlon Syatea 
aotlvltlea within NAoA. Thla taak doea not oonalder real-tlae* 
or near-real- tlae (data-driven) ayateaa. The perforaanoe 
paraaetera are unknown aa yet* but they will be deteralned later 
with benohaarka. 

The poaalbillty of partitioning the data baae* ao that only 
thoae aubaeta of data that are called for by the uaer beooae part 
of the DBMS* waa auggeated. In thla way* the DBMS could be 
greatly unloaded. Partitioning of data baaea la helped by the 
foraat apeolf Icatlon languagea and the propertlea of data 
Independence that DBMS technology provldea. 

The approach to DBMS aoftware atandarda taken by the 
Computer Corporation of Aaerloa In their work defining a 
standards architecture for NBS was explained by Dennis Fife of 
NBS. The approach has two aspects: (1) It will provide a faally 
of DBMS software standards to satisfy a significant portion of 
the community* and (2) it Is a modular approach. The DBMS has 
been divided Into 38 components that cover all the perceived 
functions of DBMSs. The Interfaces between these components will 
be standardized* and* In this way* vendors could provide add-on 
components to competing products. 

There is a concern with the seemingly unlimited grcwth rates 
In which OSTA data are received. However* Dr. Tom Renfrew of JPL 
pointed out that data quantity la secondary to the Inforaatlon 
contents of those data and the way In which that Inforaatlon la 
utilized. In any case* It has been observed that the Increased 
budget for development of data generation systems (such as 
sensors) Is not usually followed by an Increase In the budget for 
the handling of the newly generated data* creating a growing gap 
from which NASA la presently suffering. 
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SECTION TII 


SESSION 5t "WHAT ABE FUTUBE PBOBLEHS AND POSSIBILITIES?* 


The objeotlves of this ssssioDt on the third day of the 
vorkshopf were: (1) to diaoues the possibilities and probleas of 
DBMS teohnologyt (2) to explore new technologies that oan be 
foreseen in the future* and (3) to deteralne what areas of 
research can be promising and may require further investigation* 
The results of this session are among the final recommendations 
of the workshop. 


The subjects and participants of this session were: 


The Integrated Programs for David Lowendorf 

Aerospace-Vehicle Design (IPAD) 

Discussion of Technology Trends/Problems Alfonso Cardenas 

The NASA End-to-End Data System Lee Holcomb 

(NEEDS) Project 


Image Processing in the Total System Fred Billingsley 

and DBMS Milieu 


High-Level User Languages and Knowledge- Halt Truszkowski 
Based Systems 


David Lowendorf* representing the IPAD project* explained 
how NASA started 10 years ago to combine in one effort all of the 
programs performing engineering analysis and design of aerospace 
and aircraft vehicles. Mr. Lowendorf described the achitectural 
approach for a DBMS for this program* and a multlsohema concept 
that supports the relational and network data base models under a 
single family of languages. As an illustration* an example using 
a portion of the wing of the Space Shuttle was presented. The 
functional requirements for the system have been completed* and 
the design phase is presently under way. 


Dr. Cardenas presented in this session his views on what are 
the present trends in data base technology. About the relational 
organization of DBMSs* Dr. Cardenas pointed out that although it 
offers a very promising and interesting set of features* and has 
been received with enthusiasm by a portion of the data base 
community* today's relational systems have some performance 
problems that have made the use of the relational model less than 
widespread. The development of alternative hardware 
architectures with specialized data base machines and intelligent 
controllers could solve to a large degree this and other 
performance problems. The trend at the present time for data 
base designers is to adopt the CODASTL model* which is in more 
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widespread use and la being standardised by the Aaerloan National 
Standards Institute (ANSI) as the first of a faally of DBMS 
standards* 

Soae relational systees with an especially Interesting set 
of features are Systee R» INGRES, and Query-by-Exaaple. 

Dr. Cardenas predicted an Increasing nuaber of applications 
for DBMS technology. The trend towards a hlgh-benef It/oost 
payoff will help generalise the use of DBMSs. In the near 
future, DBMSs will be accepted as a standard by the data 
prooesslng ooaaunlty. 

More functional capabilities are expected In generalised 
DBMSs and the trend towards higher level languages will continue. 

The field of data coaaunloatlons is closely tied to DBMSs. 
It Is coaaon that the adoption of DBMS technology provokes the 
advent of data communication (DC) technology. Data Base/Data 
Communication (DB/DC) systems will become Increasingly popular, 
and this trend will have the effect of Increasing the 
organisational visibility of data base systems. 

An Important area of research in distributed data base 
systems Is logically Integrated but physically distributed data 
bases. The technology necessary to develop a system with these 
characteristics is not available today. Another area of research 
presently under active investigation Is the problem of 
Integrating heterogeneous data bases. 

Lee Holcomb, from the Office of Aeronautics and Space 
Technology (OAST), gave a presentation on the NASA End-to-End 
Data System (NEEDS) Program. NEEDS has been supporting for the 
past 6 months an internal study of the goals and objectives of 
the program from an Agency-wide perspective. 

Some of the drivers of the NEEDS program are the 
requirements to facilitate multidisciplinary studies and to 
Improve the quality and understanding of the data. 

The NEEDS program Intends to respond to the anticipated 
characteristics of missions during the next decade or two. These 
characteristics Include a growth In the number of orblters 
launched and In the data rates (1/2 to 1 gigabit/second from 50 
megablts/seoond In Individual Instruments) and volumes (growing 
to 10^3 bits). Other requirements are a growing Interest In real- 
time control of the Instruments, and a requirement for reduced 
delivery times. 

The focus of NEEDS Phase II was the front-end of the End-to- 
End Information System. NEEDS Phase III intends to address the 
back-end (archival and distribution) problem. Phase III of the 
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HEEDS prograa will start in 1981. 

Mr. Boleonb explained the requirements for the prograst and 
Identified eight top-priority tasks that are the key areas for 
HEEDS Phase III: 


(1) 

Standard interfaces and protocols. 


(2) 

Data storage. 


(3) 

Future system concepts. 


(A) 

Data base access and data exchange. 


(5) 

Operations cost reduction (command and 

control) . 

(6) 

On-board fault tolerance/reliability. 


(7) 

High-rate data handling. 


(8) 

High computational speed computer and 
processing. 

high-rate data 


At the present time, a detailed plan is being prepared for 
each one of these areas. Mr. Holcomb also requested input from 
the Panel from a technical basis on the preparation of the plan, 
and indicated need for the cooperation of his office with the 
OSTA office in the planning process. 

Fred Billingsleyf from the Jet Propulsion Laboratoryt 
explained the image processing problem and the way it relates to 
the total system and DBMS milieu. Some image processing areas in 
which DBMS technology can be useful are: 

(1) Cataloging of images and software. 

(2) Annotation of the data. 

(3) Retrieval of the images. 

(A) Processing using nodular systems. 

Mr. Billingsley explained that* in the future, the lack of 
commonality in some image processing areas will prove to be 
costly and tine consuming. These areas include image data 
formats and conventions, hardware-dependent executive languages, 
and planning relative to the ultimate user by the agencies 
involved in producing imagery. 

The image processing requirements lead to a set of 
development needs that Mr. Billingsley identified as: 
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(1) Increased enphaels on very-large-scale Integration 
research and developnent for oonputatlonally expensive 
Image processing functions. 

(2) Fundamental researoh to understand how partially 
Integrated data sets nay be utilized effectively. 

(3) Researoh into digital image data oommunloationy program 
plan developmentt new technology developments, 
algorithm development for data oonpresslon. and 
storage and access technology. 

(4) Cost/benefit studies of a multidisciplinary large 
"Earth resources DBMS” approach versus the individual 
discipline approach. 

Dr. Cardenas pointed out that present data handling systems 
use the operating system for file organization. This aproaoh 
provides a very expensive sequential search and low data 
Independence. There is some researoh underway at UCLA on 
alternative ways to speed up this sequential search. 

Dr. Guy Lehman gave a short presentation on the status of 
video disc technology, and explained some of the present 
performance characteristics and specifications that suggest a 
very promising future for this new type of storage technology. 

NASA, in cooperation with an Artifical Intelligence Group at 
the University of Maryland, is conducting research on knowledge- 
based systems. Walt Truszkowski. from the Goddard Space Flight 
Center, explained that the objective of this research activity is 
to design. Implement, and demonstrate a proof-of-concept system 
for real-time Information representation, storage, retrieval, and 
manipulation based on the "frames” concept. An experimental 
system is being Implemented, and a limited proof-of-concept 
system is scheduled for demonstration for the last quarter of 
1981 . 


7-4 


SECTION Till 


SESSION 6: "HHAT HATE HE DECIDED?* 


The objeotive of the lest eeeelon of the workshop was to 
sumnarlse the results of the three days of meetings and to agree 
on a set of recommendations that the panel of the workshop would 
issue as input to the planning process of the OSTA Data Systems 
Program. 

The session consisted of a disoussion by all members of the 
Panel on a set of proposals for results and recommendations 
proposed by the chairman of the workshopt Dr. Guy Lehman. 

The list of results and recommendations that the Panel 
agreed upon appears in Sections I and II. 
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